A elastic-plastic analysis of AlN/Cu jointing plate was performed by FEM to study the residual stress produced in the jointing-cooling process. This residual stress due to the difference of thermal expansion coefficient between ceramics and metal was analyzed, considering the presence of initial defects in ceramics. A static fatigue life was estimated based on a stress intensity factor of the supper-posed stress of the residual stress and the bending stress in ceramics of AlN/Cu jointing plate with the various thickness of Al2O3 layer.
The thickness of Al 2 O 3 layer on the surface of AlN was varied in order to study it's effect on the residual stress and the static fatigue strength.
III.TEST AND ANAYSIS RESULT
The fracture of ceramics occurs usually from one of innumerable initial defects under a multiaxial stress. The equivalent normal stress considering shear stress about initial defects under the multi-axial stress is given (1) is a normal stress ,τ xy is a shear stress,γis Poisson's ratio.
A.The residual stress produced in the process of jointing -cooling
The residual stress produced in the process of jointing-cooling indicates the maximum value at the second node from the jointing interface in the side of ceramics. The equivalent normal stress distribution toward depth direction is shown in Fig.1 . Next, the stress intensity factor K Ieq at the tip of a defect was analyzed against this equivalent normal stressσ eq . Assuming that there is a surface semi-circle crack in the depth direction distribution of the residual stress containing the maximum value, the stress intensity factor K Ieq is given by (2) where, a is the length of a surface semi-circle crack, y is a distance toward depth direction.
With every thickness of Al 2 O 3 layer, the relation between the stress intensity factor K Ieq and the crack length a is shown in Fig.2 . As seen in Fig.2 , the K Ieq has the maximum value K Imax in the case of a crack tip reaching the interface of AlN and Al 2 O 3 . On the other hand, the relation between the K Imax and the Al 2 O 3 layer thickness h is given in Fig.3 . it is illustrated that the K Ieq is more than the fracture toughness K IC (3.1MPam 1/2 )of AlN when the h is more than 3.8μm. Therefore, if there is the defect penetrating through the Al 2 O 3 layer more than 3.8μm in thickness, it can be estimated that the fracture will be caused by the crack growth toward AlN under the residual stress. Conversely, if Al 2 O 3 layer is thinner than 3.8μm, fracture wouldn't occur only due to the residual stress.
B. the analysis of 4-point bending load
For the purpose of estimating the true fracture strength 
where a is the surface penetrating crack depth. The critical condition judging fracture occurrence is given by
where,  is a shape factor, C b is an initial surface defect size. If the K Ieq is more than the K IC of AlN, fracture will occur. Based on Eq. (5), the C b can be estimated and expressed by
where, the shape factor  is 0.73 and K IC of AlN is 3.1MPa･mm 1/2 . As the result of estimation, the relation between the C b causing fracture and the eq  is given as shown in Figs.5，But if there is a penetrating crack, the K Ieq of the penetrating crack with depth of 1.5μm is more than K IC of AlN. By the way, as the Al 2 O 3 layer is 1μm in thickness, the crack tip with depth of 1.5μm becomes to reach the inside of AlN ,and so rapid unstable fracture will occur. The
 is dominated by the unstable fracture juswhen the K Ieq reaches the K IC of AlN. Therefore the strength of the semiconductor plate is dominated by the strength of AlN.
IV. THE STATIC FATIGUE PROPERTY OF SEMI-CONDUCTOR PLATE JOINTED BY DBC METHOD
It is found from Fig.1 and Fig.3 that theσ Rmax in the Al 2 O 3 layer is almost constant without regard to increase of the h, but the K Imax increases with increase of the h. Therefore, from viewpoint of fracture mechanics, the static fatigue strength decreases with increase of the h. As a expression to estimate the static fatigue life from the h, Therefore the static fatigue life can be estimated by Eq. (7). 
V. CONCLUSION
The residual stress produced in the process of jointing-cooling was analyzed by FEM method. Taking the notice of the supper-posed stress of both residual stress, it was found that this supperposed stress is much more than by conventional same AlN materials. As for estimating the strength reliability of the semi-conductor plate, it was found to be very necessary to consider the residual stress. Also, the static fatigue properties with various thickness of Al 2 O 3 layer was clarified through the concept of fracture mechanism and this static fatigue life could be quantitatively estimated based on the thickness of Al 2 O 3 layer.
